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Summery 

The results of flight tests conducted by the National 
Advisory Committee for' Aeronautics to determine the lift and 
drag ohoxacter ist ics of a full~sca-le airplane oxe given herein. 
A Fair child FC^2W2 cabin monoplane having a Gtittingen 387 wing 
section was used for the tests. 

The maximum lift coefficient for the airplane is compared 
with that obtained for the Gttttingen 3S7 airfoil in recent tests 
in the Vaxiable Density Tunnel. The maximum lift coefficient 
for the airplane was found to be 1,50 cind that for the airfoil 
1.56. Although the flight tests were confined chiefly to glides 
with the propeller locked horizontally, data obtained with' the 
propeller operating a.t zero thrust for a-few angles of attack 
are" also included. The m.ost importrjit feature of comparison 
between the results obtained v;ith the propeller locked and' 
propeller rotating is thc?.t the difference in overall drag agrees 
very well with that found for the locked propeller in tests with 
the airplcjie mounted in the Propeller Research Tunnel* 
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Introduction 

Measurements of the lift and drag characteristics of a 
full scale cabin monopla.ne have been completed recently at the 
Langley Memorial Aer onc?.ut ical Laboratory of the National Ad^ 
visory Committee for Aeronautics, Langley Field, Va. An air- 
foil of the section used on the airplane has been tested recently 
in the Variable Density Wind Tunnel, and it is possible to com- 
pare the m.aximum lift coefficient obtained for the airfoil with 
that obtained in flight for the complete airplane. 

Lift, drag, and angle of attack were determined by direct 
measurements of the gliding angle, dynamic pressure, and atti- 
tude of the airplane in steady glides (Reference l). The lift 
and drag characteristics v/ere established for angles of attack 
between -2^ and +21^ with the propeller locked in a horizontal 
position. The data obtained are tabulated, and -are also shown 
by means of the usual polar diagram and curves of lift and drag 
coefficients versus angle of attack. 

In addition to tests with the propeller locked, glides at 
angles of attack of -1^, 5^, and 11^ were made with the propel- 
ler operating. at approximately zero thrust. The reason for 
making these additiona.1 tests was that, in connection with the 
use of this latter method in previous tests, some doubt has 
been expressed regarding the exactness with which the effect of 
the propeller is eliminated by this method* An essential phase 
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of this ppjrt of the progra;ii v;as a determination of the drag of 
the locked propeller and the propeller thrust characteristics 
ty means of tests T^ith the complete airplane mounted in the Pro^ 
peller Research Tunnel. .Although the results obtained with the 
propeller rotating are strictly secondary in importance, they 
are believed to be sufficiently important to Y/strrant inclusion 
herein* 

Apparatus and Let hod 

The airplane used for these tests (the Fairchild FC-.2W2) 
is shovrn in rigu.res 1, 2, aaid 3. *It is a closed^cabin high- 
wing monoplane having a gross weight of approximately 4700 lb. 
as flov/n in these tests. It has a Gcttingen 387 wing section 
with tips rounded and slightly tajDored, as showTi in Figures 2 
and 3. The wing span is 50 feet; chord, 7 feet; area, 536 

square feet; and aspect ratio (■^^~-), 7.4. The area includes 

a-^ Co 

the area between the wing. roots that is assumed by the fuselage. 
The angle of incidence of the wings is +2.8^ with respect to the 
thrust ax.is. 

Propeller locked .^ Dyna:riic pressure and gliding angle were 
recorded v:ith the N.AoC.A. f light-path-angle and air-speed re-- 
corder (Reference 2), which was suspended about 90 feet below 
the airplane. The angle of the wing chord was recorded v/ith an 
N.A.C.A. recording pendulum inclinometer. The positions of the 
three control surfaces v/ere recorded with an N.A.C.A. control 
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position recorder (Reference 3), 

Glides, with the propeller locked in a horizontal position, 
were made at altitudes between 10,000 and 4,000 feet. Records 
of 30 seconds duration were obtained at various indicated air 
speeds from the stalling speed of 60 m,p.h. to 140 m.p.h. The 
glides v/ere made with the horizontal stabilizer in one position 
(angle of incidence with respect to thrust axis = +.0^). Control 
at and beyond maximum lift was obtained by installing a large fin 
and rudder, shown in comparison v;ith the standard surfaces in 
Figure 4. Tests were made that established the fact that no 
appreciable increase In drag accompanied the installation of 
this additional tail stracture. The drag of the suspended re- 
cording instrument was established by direct measurements in 
glides with the suspension cable attached to a spring balance 
and angle indicator. 

The lift and drag coefficients for the airplane were 
found by use of the expressions 

_ W cos 7 

and ^ . , 

r = 17 sin "-^ ^ d 
-13 q s 

where TJ is the total weight of the airplane -during a glide, 
7 the recorded gliding angle, 
q the recorded dynaziic pressure, 

S the total v/ing -area of 336 square feet, • - • 

and d the drag of the suspended instrument. 
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The angle of attach, a, is given by 

a = \ ^ y 

where X is the recorded attitude angle of the wing measured 
from the horizontal. 

Propeller operatinp; at zero thrust .-- Before any flight test 
were made, the drag of the propeller locked horizontally and a 
portion of the thrust curve for the propeller were determined 
with the complete airplane mounted in the Propeller Research 
Tunnel, The propeller drag was determined cy the difference in 
over-all drag with and without the propeller in place. The 
thrust curve was established for values of V/nD near that for 
zero thrust. The tunnel t'^.sts were made with the thrust axis 
parallel to the air stream, thus the angle of attack of the 
wings was 2.6^. 

The procedure follov;ed in gliding was essentially the 
saxne as that employed v;ith the propeller locked except that 
it v/as necessa;ry to adjust the propeller speed to approxi- 
mately the proper value for zero thrust for each gliding speed 
and to obtain additional data from T7hich the actual V/nD 
attained could be calculated. The actual thrust developed in 
flight was Calculated from the kno\?n dynamic pressure, V/nD, 
and thrust characteristics. It was added algebraically to the 
appejrent drag of the airplane calculated from the weight and 
gliding angle. 
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I In addition to the dynamic pressure, the data required for 
a determination of V/nD and thrust v,;ere air temperature, static 
pressure, and propeller r.p.s. The air temperature v/as measured 
with a stem thermometer attached to a wing strut. The static 
air pressure was determined with an N.A.C.A. recording altimeter, 
which is a recording aneroid unit, or by means of visual obser^ 
vations of the indicating altim^eter with which the airplane v/as 
regularly equipped. The propeller r.p.s. v/as determined from 
visual observations of the engine tachometer. All of these 
instruments v/ere call orated. 

Accuracy 

The accuracy of the flight-path- angle and air-speed re- 
corder Was investigated in flight. The alignm^ent of this 
instrument with respect to the relative wind, which establishes 
a reference for the inclinometer element, was determined within 
limits of i.l^ by means of level flight runs. The accuracy of 
the air-speed elem.ent was checked by means of timed flights over 
a measured course. The accuracy with which true dynajnic pressure 
was established in these flights was vfithin about ±1 per cent. 
The air-speed element v/as found to be .accurate within these lim- 
its. The above values refer only to the consistent errors in 
the instrument, however, and not to the accidental errors \7hich 
are indicated by a dispersion of experimental points. The 



I^.A.C.A. Technical Note No. 362 7 

other iinportant instrument, the inclinometer used to record the 
attitude of the airplane, is believed to be subject only to 
accidental errors. 

It should be mentioned that the effect of dpxvnwash on the 
alignment of the flight-path- angle and atc-speed recorder was 
invest ig8.ted. Calculations show that at the probable position 
of that instrument v/hen the airplane v/as developing ma^ximum 
lift, the dov.Tiwash angle was about 0.2^^. Further calculations 
show, however, that, variations in doT/nwash angle, with lift 
coefficient were nearli^ compensated by variations of instrument 
position with air speed. Therefore, since the aQtual alignment 
of the instrument was established for the conditions, covered in 
level flight trials (lift coefficients of approximately. .62 and 
•47),. and since there appeared to be no appreciable difference 
in the alignment fcr those conditions, it is concluded that 
errors caused by downwash angles at all angles of attack can be 
neglected. 

In addition to the above mentioned sources of error, the 
weight and, with the propeller rotating, the calculated thrust 
should also be considered. The weight for each glide (the 
initial • v/eight minus an estimated weight of fuel consumed) is 
probably in error by less than ±1 per cent. The total thrust 
corrections were so small that the effect of errors in calcu- 
lated thrust can be neglected. 
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Accidental errors in dynajnic pressure and angles are prob- 
ably the chief cause of the dispersion of points on the curves. 
It is evident from the manner in v;hich the lift and drag coef- 
ficients axe calculated that errors in dynamic pressure affect 
both coefficients equally, but that errors in gliding angle 
affect only the drag coefficient appreciably* Angles of attack 
are subject to the sum, in degrees, of errors in flight path 
and attitude angles. Although the dispersion of points indicates 
that the accidental errors are fairly large, their effect on the 
faired curves is believed to be nearly eliminated by reason of 
the large number of experimental points obtained. The probable 
limits of accuracy of the faired curves are believed to be as 
follov/s: lift coefficient, i2 per cent; drag coefficient, is 
per cent; angles of attack, i.S*^. 

Elevator angles, values for which are tabulated herein, 
are probably accurate vvithin ±1^. 

Results 

Propeller locked .-- The data obtained v/ith the propeller 
locked are given in Table I. Lift and drag coefficients versus 
angle of attack are sho\TO in Figure 5. The curve of L/D shown 
in the sajne figure was obtained from the faired and 
curves. The polar diagra?:: is shovm in Figure 6. 
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Figure 5 shoiYS a -naximum lift coefficient of 1.50 at an 

angle of atta.ck of approximately 16^.. The slope of the lift 

curve vaJies .slightly throughout. The data of Table I sho:v 

that the increase in angle of attack beyond that for maximum 

lift v;as accompanied by a sharp increase in . f light--path angle 

without an . appreciable change in attitude. An example of the 

manner in which the airplane responds to a step-by-step in-- 

crease in elevator deflection at maximum lift is shown by runs 

251a, b, and c at the end of Table I. It is worthy of note 

» 

that all the experimental points for angles of attack greater 
than approximately 13^ were obtained with the aid of the large 
fin and. rudder 

In Figure 7,. the lift curve, for the airplane is shov,Ti in 
comparison with t^iat obtained for the Gottingen 387 airfoil at 
full-scale Reynolds Ijijcnber. The airfoil tests were made recent- 
ly in the new Variable Density "^^Vind Tunnel, v/i.th a polished air- 
foil of rectangular form axid aspect ratio 6 (Reference 4). The 
maxlm^ju'ii coefficient for the .airfoil is about 4 per cent higher 
than that for the complete airplane.. Calculations show that at 
maxim^o::! lift there is probably a down load on the tail of the 
airplane equal- to about 1 per cent of the totaJ. weight. It is 
possible, therefore, that the maximum lift coefficient for the 
airplane wing is slightly greater than that for the complete 
airplane, and that the actual difference between the maximum 
lift coefficients for the airfoil and actual airplane wing is 
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less than 4 per cent. 

Pro-oeller rotating^ . The results obtained v/ith the propel- 
ler rotating ej:e shown in Table II and Figures 8 and 9. Curves 
obtained with the propeller locked are included in these figures 
for conipairison. Figure 8 shoves that in addition to the differ- 
ence in drag for the two conditions, there is also an appreci- 
able difference in lift. It is possible that the difference 
sho\7n is at least partially due to experlmentaJL inaccuracy, 
particuloxly at 4.5^ angle of attack. However, it should be 
noted that the difference shown at 10.5*^ angle of attack Y/as 
verified by check runs that were made for both conditions after 
the difference in results was first observed. Since lift and 
drag are both affected, the difference in drag* shown by the 
polar diagrams appears to be greater than that sho^m by the 
curves of drag coefficient versus' angle of attack, except at 
low angles of attack. 

In the wind tunnel, with the wing at an angle of attack 
of 2.6^, the drag of the propeller was found to be equivaZent 
to a drag coefficient of .0124, v;hereas the difference between 
the tv/Q drag curves determined in flight is .0105 at this angle 
of attack. The discrepancy is small compared with the total 
drag coefficient (about 2.5 per cent), and can probably be 
attributed to experimental inaccuracies* It is concluded, 
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therefore, that the effect of the propeller was practically 
eliminated in the tests conducted v\rith the propeller rotating. 



Langley Memorial Aeronautical Laboratory, 

iJational Advisory Committee for Aeronautics, 
Langley Field, Va. , January 13, 1931. 
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.541 


.1735 
.1518 
.1373 
.0764 


414 
411 
4 9 

0 




149 

150 
152 
153 
154 
155 
168 
169 


4- 5.1 
4- 4.2 
4. .6 

- .1 

- 3.0 

- 3.1 

- 9.2 
-15.9 


- 7.4 

^ 7.3 

- 6.7 

- 6.6 

- 6.8 

- 6.9 

- 9.6 
-14.3 


4-12.5 
4.11.5 
*• 7.3 
4. 6.5 
4. 4.8 
*. 3.8 
f .4 
- 1.6 


.9917 

.9919 
.9932 
.9934 
.9930 
.9928 
.9858 
.9692 


.1388 
.1271 
.1167 
.1149 
.1184 
.1201 
.1688 
.2485 


4737 
4737 
4737 
4737 
4737 
4737 
4737 
4737 


82 
82 
134 
134 
134 
134 
173 
205 


4G55 
4655 
4603 
4603 
4603 
4603 
4564 
4532 


4615 
4615 
4570 
4570 
4570 
4570 
4500 
4395 


10.5 
11.1 
13.6 
15.1 
16.3 
18«3 
30.3 
48.3 


598 
692 
537 
529 
545 
553 
751 
L136 


15 
15 
17 

\B 
19 
19 
21 
22 


584 
577 
520 
611 
536 
534 
730 
1104 


L,3C8 
1.237 
1.000 
.900 
.834 
.749 
.445 
.272 


.1655 
.1547 
!ll38 
.1006 
.0960 
.0872 
.0718 
.0682 


413 
411 
4 5 
4 4 
4 2 
4 2 

- 1 

- 5 




187 . 

188 - 

189 • 

190 1 

191 . 

192 . 


*- 1.8 

- 3 9 

- 7.6 

K 1.6 . 

- 4.1 ■ 
. 7.7 . 


- 6.7 . 

- 7.2 . 

- 8.7 H 

- 6.6 i 

- 7.3 H 

- 8.8 i 


t- 8.5 
K 3.3 
k x.l 

► 8.2 

► 5.1 
^ 1.1 


.9932 
.8921 
.9885 
.9934 
.9931 
9683 


.1167 ' 
.1253 
1513 
1149 
1253 
1530 


4738 
4738 
4738 
4738 
4738 
4738 : 


113 
L13 
113 
L52 
L52 
L52 


4635 
4625 
4625 
4966 
4566 * 
4586 i 


4585 
1590 
4575 
1555 
W50 
L535 


13.0 
19.7 
37,5 
13.0 
19.7 
37.5 


640 
579 
700 
525 
574 
702 


17 
30 
21 
17 
20 
31 


523 ] 

559 

679 

508 ] 

554 

681 


L.050 
.693 
.496 

1.042 
.687 
.492 


1196 
084% 
0735 
1163 
0837 
0737 


4 7 
4 2 

0 

4 6 
4 3 

0 
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Wolght 
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Viloht 
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Run 


tudf 
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xuod 
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nsM- 
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■ua- 


drag 


ooaf . 


ooef . 


▼at or 




Ho. 


anglo 


angle 


attack 


Ooi 


81n 


fli^t 


till 


run 


Lift 


io 


tnt 


pandod 


D 






peai- 






X 


y 


a 


T 


y 




r\ua 


f 


L 


prott. 


drag 


inatru- 








tlon 


Raaarka 






















q 




Dont, d 








6e 




dag. 


deg. 


dog. 






lb. 


lb. 


lb. 


lb. 


Ib/aqit 


, lb. 


lb. 


lb. 






deg. 


froa atab.l 

1 — 


217 


5.1 


- 7.9 


4.13.0 


.9905 


.1374 


4746 


105 


4641 


4600 


10.1 


638 


15 


623 


1.3S5 


.1835 


♦15 


Larg« fin and mAder 


318 


> 5.9 


- 8.7 


4-14.6 


.9885 


.1513 


4746 


105 


4641 


4590 


9.6 


703 


15 


687 


1.423 


.2130 


♦18 


inatallad 


390 


^ 4.8 


— 7.3 


^11.5 


.9919 


. 1371 


4746 


167 


4579 


4540 


10. 3 


588 


15 


567 


1.310 


. 1638 


♦13 




332 


6.3 


- 8.3 


4-14.5 


.9889 


.1444 


4746 


167 


4579 


4530 


9.9 


660 


15 


645 


1,368 


.1989 


♦18 




338 


6.3 


- 8.8 


•^15.0 


.9879 


.1530 


4746 


167 


4579 


4530 


9.0 


693 


14 


678 


1.495 


.3843 


♦19 




227 


- 5.0 


- 7.7 


4. 2.7 


.9910 


.1340 


4746 


99 


4647 


4605 


21.3 


632 


20 


602 


.643 


.0841 


_ 




338 


- 1.6 


- 6.9 


4- 6.3 


.9938 


.1301 


4746 


99 


4647 


4610 


16.6 


558 


19 


539 


.625 


.0966 


- 






J- K 

^ o.u 


— I .a 




. aoU f 


. XOO f 


* (to 


99 


f 


AAr\r\ 

'aOKJKJ 


lU. X 


630 


15 


615 


1.356 


. 1810 






331 


♦ 6.0 


- 8.5 


♦14.5 


.9890 


.1478 


4746 


99 


4647 


4595 


9.5 


686 


14 


673 


1.440 


.2105 


I 




233 


•t. 6.4 


- 9.9 


4-16.3 


.9851 


.1719 


4746 


99 


4647 


4575 


9,3 


798 


14 


784 


1.485 


.2535 






333 


> 4.8 


- 7.8 


4-12.6 


.9907 


.1357 


4746 


165 


4581 


4540 


10.1 


622 


15 


607 


1.338 


.1789 


_ 




335 


4. 6.3 


- 8.6 


4-14.9 


.9888 


.1495 


4746 


165 


4581 


4530 


9.5 


685 


14 


671 


1.430 


.2101 


_ 




396 


^ 6.3 


- 9.2 


4-15.5 


.9871 


.1599 


4746 


185 


4581 


4520 


9.2 


732 


14 


718 


1.468 


.2320 


_ 




237 


♦ 5.0 


- 7.2 


4-13.3 


.9921 


.1353 


4746 


74 


4672 


4635 


10.1 


586 


11 


675 


1.370 


.1694 


♦12 




338 


6.9 


-10. 1 


♦17.0 


.9845 


. 1754 


4746 


74 


4672 


4600 


9.6 


820 


11 


809 


1.425 


.2508 


♦23 




239 


7.0 


-10.7 


4-17.7 


.9826 


.1851 


4746 


T4 


4673 


4590 


9.7 


865 


11 


854 


1.415 


.3620 


♦25 




340 


4- 6.4 


- 7.7 


4-14.1 


.9910 


.1340 


4746 


74 


4672 


4630 


9.4 


626 


11 


615 


1.472 


.1945 


♦16 




241 


4- 6.6 


- 7.4 


4-14.0 


.9917 


.1288 


4746 


74 


4672 


4635 


9.4 


602 


11 


591 


1.472 


.1870 


♦15 




343 


> 6.0 


- 7.3 


4-13.3 


.9919 


.1371 


4746 


109 


4637 


4600 


9.4 


589 


11 


B78 


1.463 


.1380 


♦16 




343 


4- 6.1 


- 7.4 


4-13.5 


.9917 


.1388 


4746 


109 


4637 


4595 


9.4 


597 


11 


586 


1.459 


.1855 


♦15 




245 


•f 7.3 


- 8.6 


♦15.9 


.9888 


.1495 


4746 


109 


4637 


4585 


9,1 


693 


11 


683 


1.505 


.2230 


♦17 




246 


7.1 


- 8.8 


4-15.9 


.9882 


.1530 


4746 


109 


4637 


4680 


9.1 


no 


11 


699 


1.604 


.3383 


♦17 




248 


5.3 


- 7.0 


4-12.3 


.9925 


.1219 


4750 


88 


4662 


4630 


10.1 


568 


11 


577 


1.385 


.1641 


♦12 




349 


4. 6.7 


- 7.7 


+14.4 


.9910 


.1340 


4750 


88 


4662 


4630 


9.4 


686 


11 


614 


1.469 


.1934 


♦16 




252 


4. 6.9 


-10.8 


4-17.7 


.9823 


.1874 


4750 


88 


4662 


4580 


9.8 


873 


11 


863 


1.390 


.3630 


♦21 




253 


♦ 6.2 


- 7.5 


4-13.7 


.9914 


.1305 


4750 


131 


4619 


4575 


9.4 


602 


11 


591 


1.448 


.1871 


♦12 




255 


4. 7.1 


- 8.5 


4-15.6 


.9890 


.1478 


4750 


131 


4619 


4570 


9.1 


682 


11 


671 


1.495 


.2194 


♦17 




259 


4. 7.1 


-11.3 


4-18.4 


.3806 


.1959 


4750 


95 


4655 


4560 


9.4 


912 


11 


901 


1.445 


.2851 


♦25 






T f . 1 


— il . <5 


4-lB . 3 


.9810 


1942 


4750 


95 


4655 


4565 


9 4 




11 


893 


X . %%o 


. 2335 


♦25 




261 


¥ 7.2 


-11.6 


♦is! 8 


!9796 


!2011 


4750 


95 


4655 


4560 


9.'8 


936 


11 


935 


1.390 


.2809 


♦25 




262 


7.3 


-12.1 


♦19.4 


.9778 


.2096 


4750 


95 


4655 


4550 


9.8 


975 


11 


964 


1,385 


.2927 


♦25 




263 


4. 7.2 


-13.8 


♦21.0 


.9711 


.2385 


4750 


148 


4602 


4470 


10.1 


1098 


11 


1087 


1.317 


,3200 


♦22 


8tabilizer full down 


364 


♦ 7.1 


-13.8 


♦20.9 


.9711 


.2385 


4750 


148 


4602 


4470 


10.3 


1097 


11 


1086 


1.295 


.3139 


♦23 




366 


♦ 7.3 


-13.2 


♦20.5 


.9736 


.2248 


4750 


148 


4602 


4480 


10.1 


1034 


11 


1033 


1.320 


.3030 


♦23 


• ■ « 


390 


4- 4.6 


- 6.8 


♦11.4 


.9930 


.1184 


4748 


89 


4659 


4630 


10.4 


552 


11 


541 


1.330 


.1548 


♦ 9 




293 


- 2.5 


- 6.7 


♦ 4.2 


.9932 


.1167 


4748 


89 


4659 


4630 


18.5 


544 


15 ■ 


529 


.744 


.0850 


♦ 1 




294 


-12.6 


-11.9 


- .7 


.9785 


.2062 


4748 


89 


4659 


4560 


40.4 


961 


17 


944 


.335 


.0695 


- 6 




296 


-13.6 


-12.3 


- 1.3 


.9770 


.2130 


4748 


144 


4604 


4500 


41.7 


981 


17 


964 


.320 


.0688 


- 5 




297 


-3.0 


- 7.0 


♦ 4.0 


.9925 


.1819 


4748 


144 


4604 


4570 


18.5 


561 


•15 


546 


.734 


.0878 


0 




336 


4. 3.6 


- 6.7 


♦10.3 


.9932 


.1167 


4727 


137 


4690 


4654 


10.9 


548 


15 


533 


1.270 


.1455 


♦11 


Large fin and rudder 


337 


4. 4.1 


- 6.7 


♦10.8 


.9932 


.1167 


4727 


137 


4690 


4654 


10.7 


548 


15 


533 


1.295 


.1473 


♦13 


ranoTed 


338 


4. 4.0 


- 6.6 


♦10.6 


.9934 


.1149 


4727 


137 


4690 


4654 


10.9 


540 


15 


525 


1.270 


.1433 


♦12 




339 


- 1.4 


- 6.4 


♦ 5.0 


.9938 


.1115 


4727 


137 


4690 


4660 


16.0 


523 


17 


506 


.868 


.0942 


♦ 4 




340 


- 1.2 


- 6.5 


♦ 5.3 


.9936 


.1132 


4727 


137 


4690 


4660 


15.7 


531 


17 


514 


.884 


.0974 


♦ 4 




341 


- 1.6 


- 6.4 


♦ 4.8 


.9938 


.1115 


4727 


137 


4690 


4660 


16.0 


523 


17 


506 


.868 


.0942 


♦ 4 




342 


-11.7 


-10.8 


- .9 


.9823 


.1874 


4727 


218 


4509 


4430 


36.5 


846 


20 


826 


.361 


.0673 


- 6 




343 


-11.9 


-10.9 


- 1.0 


.9820 


.1891 


4727 


218 


4509 


4430 


37.0 


854 


20 


834 


.356 


.0670 


- 6 




344 


-11.8 


-11.0 


- .8 


.9816 


.1906 


4727 


218 


4509 


4425 


36.7 


861 


20 


841 


.359 


.0682 


- 6 




345 


•f 4.3 


- 7,0 


♦11 . 3 


.9925 


. 1219 


4750 


96 


4654 


4620 


10.6 


566 


15 


551 


1 .295 


.1547 


— 




346 


4- 4.6 


- 6.9 


♦11.5 


.9928 


.1301 


4750 


96 


4654 


4625 


10.6 


559 


15 


544 


1.298 


.1527 






347 


4. 4.6 


- 6.8 


♦11.4 


.9930 


.1184 


4750 


96 


4654 


4625 


10.6 


551 


15 


536 


1.298 


.1506 


- 




348 


- 1,5 


-6,2 


♦ 4.7 


. 9942 


. 1080 


4750 


96 


4654 


4625 


16.6 


502 


17 


485 


. 828 


.0866 






349 


- 1.3 


- 6,2 


♦ 4.9 


.9942 


.1080 


4750 


96 


4654 


4630 


15.6 


502 


17 


485 


.882 


.0925 






350 


- 1.4 


- 6.3 


♦ 4.9 


.9940 


.1097 


4750 


96 


4654 


4630 


15.9 


510 


17 


493 


.864 


.0922 


_ 




351 


-11.7 


-10.4 


- 1.3 


.9836 


.1805 


4750 


96 


4654 


4575 


37.3 


840 


20 


820 


.365 


.0654 


- 




352 


-11.0 


-10,4 


- .6 


.9836 


.1805 


4750 


96 


4654 


4575 


35.5 


840 


20 


820 


. 364 


. 0687 






353 


-11.* 6 


-10.6 


- 1.0 


.9829 


.1840 


4750 


141 


4609 


4540 


36!8 


849 


20 


829 


!367 


'.0670 






354 


-11.8 


-10.8 


- 1.0 


.9823 


.1874 


4750 


141 


4609 


4530 


37.3 


865 


20 


845 


.361 


.0675 






355 


-11.7 


-10.7 


- 1.0 


.9826 


.1857 


4750 


141 


4609 


4540 


37.3 


855 


20 


835 


.362 


.0666 






356 


4. 4.5 


- 6.9 


♦11.4 


.9928 


.1201 


4750 


87 


4663 


4630 


10.6 


560 


15 


545 


1.300 


.1530 






357 


4. 4.6 


- 6.9 


♦11.5 


.9928 


.1201 


4750 


87 


4663 


4630 


10,6 


560 


15 


545 


1.300 


.1530 






358 


4> 4.6 


- 6.9 


♦11.5 


.9928 


.1201 


4750 


87 


4663 


4630 


10.6 


560 


15 


545 


1.300 


.1530 






369 


- 1.3 


- 6.2 


♦ 4.9 


.9942 


.1080 


4750 


87 


4663 


4640 


15.6 


504 


17 


487 


.884 


.0928 






360 


- 1.2 


- 6.2 


♦ 5.0 


.9942 


.1080 


4750 


87 


4663 


4640 


15.6 


504 


17 


487 


.884 


.0928 






361 


- 1.3 


- 6.S 


♦ 5.0 


.9940 


.1097 


4750 


87 


4663 


4636 


15.6 


511 


17 


494 


.884 


.0941 






363 


-11.8 


-10.4 


- 1.4 


.9036 


.1805 


4750 


135 


4615 


4540 


36.4 


832 


20 


812 


.371 


.0664 






363 


-11.8 


-10,8 


- 1.0 


.9823 


.1874 


4750 


135 


4615 


45«5 


57.1 


664 


20 


844 


.364 


.0677 






364 


-11.9 


-10.8 


- 1.1 


.9823 


.1874 


4750 


135 


4815 


4535 


37.1 


864 


20 


8U 


.364 


.0677 






365 


-12,0 


-10.8 


- 1.3 


.9823 


.1874 


4750 


135 


4615 


4535 


37.6 


864 


20 


844 


.359 


.0668 






376 


- 1.1 


- 6.4 


♦ 5.3 


.9938 


.1116 


4725 


63 . 


4662 


4650 


15.4 


520 


17 


503 


.894 


.0972 






378 


- 1.3 


- 6.5 


♦ 5.8 


.9936 


.1132 


4725 


63 


4662 


4630 


15.6 


538 


17 


511 


.883 


.0975 






251a 


4. 7.2 


- 7.7 


♦14.9 


.9910 


.1340 


47B0 


88 


4662 


4620 


9.1 


626 


11 


614 


1.518 


.2010 


+17 




251b 


4. 7.8 


- 8.3 


♦15.5 


.9895 


.1444 


4760 


88 


4662 


4610 


9.1 


673 


11 


662 


1.515 


.2163 


+80 




251e 


4> 6.9 


-10.8 


♦17. 7 


.9833 


.1874 


4750 


86 


4662 


4680 


9.8 


874 


11 


863 


1,391 


,2620 


♦22 
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■ont, d 






dtg. 


dsg. 


dsg. 






lb. 


lb. 


lb. 


lb. 




lb' 






Ib. 


309 


4 4.3 


-6 


.1 


+ 10.4 


.9942 


. 1063 


4733 


98 


4641 


4616 


498 




10.9 




16 


310 


+ 4.3 


-6.1 


+ 10.4 


.9943 


. 1063 


4733 


113 


4680 


4695 


491 




10.7 




18 


311 


+ 4.3 


-6.1 


+ 10.3 


.9943 


.1063 


4733 


113 


iSo 


4696 


491 




10.7 




16 


3U 




.8 


-5.5 


+ 4.7 


.9954 


.0958 


4733 


143 


4591 


4670 


440 




16.8 




17 


313 




.8 


-5.4 


+ 4.6 


.9956 


.0941 


4733 


158 


4676 


4665 


431 




16.8 




17 


314 




.8 


-5.5 


+ 4.7 


.9954 


.0958 


4733 


158 


4575 


4565 


438 


15.7 




17 


315 


-10.2 


-9.5 




.7 


.9863 


. 1650 


4733 


189 


4544 


4485 


750 


37!8 




30 


316 




9.6 


-9.1 




.5 


.9874 


. 1582 


4733 


308 


46t5 


4466 


716 


37.7 




80 


t 


17 


-10.0 


-9.3 




.7 


.9869 


.1616 


4733 


334 


449S 


4440 
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Fig.4 Vertical tail surfaces used on Fairchild 
(FC-2W3) airplane. 
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Fig. 5 
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Fig. 5 Lift and creg cuaracteristics of Faixchild (FC-2W3) 
airplane viitli propeller locked. 
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Drag coefficient, 

Fig. 6 Polar diagram of Fairchild (FC-2'ir2) airpla.ne with propel-- 
ler locked. 
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Fig. 7 Coniparison between lift coefficients for the Fairchild 
airplane and Gcittingen 387 airfoil. 
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Fi2:.8 Lift and drag characteristics of Fair child 
(FC-2172) airplane with propeller operating 
at zero thrust. 
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Fig. 9 Polar diaeram of Fairchild (FC-2W2) airplane 
with propeller operating at zero tlirust. 



